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ABSTPACT 

The curriculun outline is designed to aid the 
instructor in developing a sore cosplete course of study and in 
presenting a more consistent drafting and design program for 
intermediate and secondary school students. The guide is introduced 
by a discussion of oLjectives fundamental to a sound program of 
industrial arts education, followed by an outline and objectives for 
the content area of the course. The content is presented with 
reference to four levels of instruction. It is divided into nine 
parts, each containing an outline, course content, suggested 
instructional levels, student and teacher activities, and units of 
instruction. The nine parts ares orientation to drafing; shape 
description— mult iview projection; shape description— pictorials; 
size description; quantity and location description; graphic 
geometry; machine design; architectural; and specialty categories. 
Appendixes provide a bibliography, publishers* address list, lists of 
films and film sources, sources for occupational information, and a 
list of suggested drafting equipment, (NH) 
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FOREWORD 



This curriculum guide was formuiated by a committee under the auspices 
«f the Missouri Council for Industrial Arts Education. In preparing and 
publishing the curriculum guide, the appointed committee, cooperating 
with supervittory personnel of the Sute Department of Education, worked 
toward the goal of initiating and improving drafting and design instruction 
in Missouri. 

The guidt? is designed to aid teachers in establishing course objectives 
and course content, as well as planning teaching methods and evaluation 
proct'tiure. It is intended that the individuals and groups that review and 
ust' this publication will find the suggested content, acUvities and teaching 
aids prt'senifd in a manner that will enable the user to adopt or adapt them 
in a mi>aningful manner. 

Thf background experiences of the members of the drafting and design 
t'ommitii^e included a variety of teaching experiences and educational 
qualifications r?o necessary in formulating a functional publication of this 
type. The dtmation of time and effort b^ committee members indicates the 
imp<irtante they place on drafting and design in industrial arts and in the 
«»verall education program. Special recognition also goes to the state and 
national professional industrial education organizations whose materials 
were reviewed. 
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INTRODUCTION 



The area of drafting and design of Industnal Arts education permeates every facet and branch cf 
modern American industry. 

Nothing is made in industry without first having a plan. The plan may be just a simple freehand 
sketch or a multipage, multiview working drawing complete with all symbols, notes, multiview 
deUils and specifications: or the plan may be something in between these two extremes. But in 
industry there is no production without a plan. 

Today there is a need for engineers, technicians, skilled workers, sales and service people to know 
how to read and interpret working drawings, and teachers to teach the completion and use of these 
drawing-s. Even the general public, today's consumers, can benefit greatly from a knowh dge of and 
the ability to use working drawings and pictorial assembly drawings. 

The content of this curriculum guide suggests far more material than could probably be covered in 
most modem Industrial Arts programs. However, the curriculum guide is designed to aid the 
instructor in developing a more complete course of study and in presenting a more consistant drafting 
and design program for Intermediate and secondary school students of Missouri. Each teacher using 
this guide should make adaptations to meet his teaching conditions and cla.ssroom facilities. 



I'OINT OF VIEW AND OBJECTIVES 



A principal purp<»st. of American education is to assist each individual in his development as a 
pri.du.clivt' member of ncK-iely . The achievement of this purpose enables him to provide for his bafiic 
needs. ti» produce more than he consumes, and to contribute more than he receives. It also involves 
Ihf dovflopment of ideals and Koals. the acceptance of social responsibility, and the acquisiUon of 
desirablf> character traits. 

Behavorial changes within the individual are effected through experiences and the interpretation 
of these experiences. The experiences provided by the school permit one to acquire the skills and 
kn,»wledKes which allow the individual to develop to his maximum potential with profit to himself and 
society. The learner's interpretation of these educational experiences provide for the further 
dovflopment of desirable character traits which lead to the wise application of the acquired skills and 
Knowledges. 

Industrial arts contributes to the purpose of * tnerican educaUon by aiding individuals as they gain 
an undt rsianding of their industrial-technolo^, il environment. In order that each individual may 
under.stund and learn to exercise some control over this environment, experiences in industrial arts 
must be an integral part of the overall educational program for aU students, both boys and girls, and 
should bo available at all grade levels. The importance of this experience is recogniaed in Missouri 
where crtulit in the practical arts, which includes industrial arte, is a secondary school uraduation 
requirement. 

Industrial arts education provides an opportunity for individuals to participate in direct experiences 
involving industrial skills and processes which foster an awareness of industry in American culture. 
These experiences are concnete. meaningful, and educational as they aid the individual in 
understanding abstract ideas. These experiences provide opportunity for an individual to apply 
mathematics, science, art. language arts, and other school subjects in purposeful situations. 

Through the application of grouping and special instrucUonal techniques, industrial arts in the 
secondary school can be organized to meet the needs of students of varying abilities, individuals 
expoctrng to onter professional occupations as well as future industrial workers should benefit from 
industrial arts experiences. The need for industrial arts instruction has Uttle relaUonship to the 
economic status of the student. Every person must be aware of and familiar with the concepts taught 
in industrial arts education if he is to live effectively in our industrial society. 

Industrial arts education aids in the discovery and development of personal interests, aptitudes 
creative thinking and technical abilities. Responsible and resourceful actions and judgemenu are 
matuied through problem solving and self-expression in an environment related to industry The 
future scientist or engineer may learn to soh^e technical problems, and the future technician or 
craftsman may devlop skills and related understandings in industrial arts courses. 

Realistic objectives, clearly stated, are essential to a sound progmm of industrial arts educaUon. 
1 he following statements of purpose are fundamental to quality Industrial arts educaUon as il 
provides opportunities for students to: 

^^imin^aiamaemmdkis^UKAii, machtaes, witolris, «td |mw*sws « ||«^ H*Ue to th^ 
sert idiig aspects of biik»tr> . j r- 

The field of industrial arts education is concerned wiUi the study of materials and processes of 
industry and the creaUve use of design. Students of industrial arts education have an opportunity to 
gain a better understanding of mass production, automation, and other industrial methods if they 
actively participate in meaningful experiences dealing with the manufacturing of consumer goods 
utihzation and generation of energy as well as Uie servicing. tesUng, and repairing of industrial 
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OKcmiw iwd destti^ aMHks. AfHit^eo, kttttv^n rrfarted le ibe it^bnkral |Ntr>uftf. and afH^ ^Hetire*. 

Opp.mumiH»s for siudt.niH i„ have experiences which assist in ih.- discovery of abihfies and to 
develop their poient.ahties to the fullest Is essential to the basic education of all vouth. Allowance for 
differences of abilities, interests, and needs should be incorporated into the cuHculum offerings so 
un'd . »-tU.r assess his abilities and interests for making an occupational ch'^^ce 

t""hVr;;^7s,';K^^^^ "^"^^ « 

Oe^riop b«*k- ^mn in the Mf« «td p«»per hih- of htdsstriai nuiieriiU*. to^, n«4*liHr*. aiid pt«c««s. 
Students are provided with experiences which help them develop basic skills r. levant to industrial 
production: and servicing' lhrou>.> these experiences, students wain a basis for making «K-cupali.mal 
choices. In addition, the skills pn»vide a basis for a 8p«.ciaii/.ed occupational preparation Many 
workers of the future will be required to train and retrain for different occupations during their 
lifetime. I- undamental skills and knowledge in diversified areas is most essential if this retraining is 
to be arcomplished in an efficient manner. 

».%dop pn«em^ta« and creall^e Mt^ rditfteg to the to^n, marhkie*, itiat«:rials. procwse*. and pnnlmi* of 

The industrial arts education program provides opportunities for solving v^jHous tyi>es of technical 
problems through experimentation and research as well as project plannin^' and construction. The 
industrial arts laboratory setting provides an environment which makes possible a cmcrete 
understandable approach to teaching problem-solving and critical thinking Prohlem-f .Iving iii 
industrial arts education involves creative thinking and provides experiences which ;l!ow students to 
lind solutions to problems and to evaluate the effectiveness of these solutions. 



*Taken from the Handbook for Industrial Arts Education. Missouri State Department of Education. 



Lv^islativc ( 'onsidvration 

The definition of vocational tnlucation in Federal legislation was supplemented io include industrial 
arts education in 197;J.The Federal Register. Vol. .'i8 No. 244.Wi>dnesday, Nov. 21. 1973. carries the 
rules and regulations for this legislation. More specifically these rules and regulations indicate that 
industrial arts educational programs shall be designed to: 

Mil Assist individuals in making of informed and meaningful occupational choices. 

(ii) Prepare individuals for enrollment in advanced or highly skilled vocational and technical 
educational programs." 

Both of thesi- objectives are included in th^ previously stated objectives qur.ted from the llandhtrnk 
for Industrial Arts Education. 
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DRAFTING AND DESIGN TECHNOLOGY 



This curriculum guide attempts to present a pUn which suggests the scope and sequence of 
t'xpi.rience for thi' drafting area which is in keeping with the overall philosophy and objectives of 
tndustnal arts for Missouri as stated in the Handbook For Industrial Arts Education, Sute of 
Mis«»uri. I ho plan is considtred to be educationally sound and should be useful for aU secondary 
school industrial arts drafting programs, whether they be in large multi-teacher departments or small 
MingK. teacher programs. The following sections attempt to present the basic philosophy and 
..b,i < tivf s which underlie the suggested organization and content areas of this curriculum guide 

Students m drafting should have opportunities to participate in exploratory experiences which 
would foster an understanding of the role and scope of drafting in our industrial society They should 
also develop basic drafting skills, acquire technical knowledge associated with the drafting area 
develop attitudes appropriate for interaction in our society, and receive guidance information thai 
will help to provide a realistic basis for occupational choice and specialized occupational preparaUon. 
Drafting at all levels should aid the student in the discovery and development of persona) interests 
special aptitudes, creative thinking, and technical abilities. 

Considering the foregoing as the basic or overall goals, industrial arts drafting can serve the 
general education needs of all students, as well as the specialized needs and interests of some This 
implies that at the introductory levels drafting should be basic and exploratory with emphasis upon 
the interpretation of the role of drafting in a technical society and upon its practical applications to 
ev*.ryday hfe. Thus drafting becomes a tool or a vehicle to the conceptual learning of how things are 
designed and produced and to the further understanding of industrial technology or other broadly 
explored associated concepts. 

In addition, some levels or offerings in drafting need to be more technical or sophisticated in terms 
of the basic science involved-the science of drafting-covering the skills and knowledge required to 
depict the graphic size and shape description of three-dimensional objects. This emphasis will be 
found at the upper or advanced levels of drafting in the secondary school. 



OBJECTIVES OF DRAFTING AND DESIGN TECHNOLOGY 



With the overall goal of meeting the needs of the individual in his society, the objectives of drafting 
as a part of industrial arts may be categorized under the broad headings of KNOWING (cognitive 
domain-facts, concepts, applications, etc.): DOING (psychomotor domain-skills, work habits, etc.); 
and BEING (affective domain-attitude, character, etc.). In order to evaluate the effectiveness of 
in.struction in achieving these objectives, one must observe desirable changes in the student in terms 
c»f the knowledge acquired, the skills developed, and the attitudes displayed. Listed below are the 
general objectives for industrial arts drafting. A further breakdown of specific objectives is given 
under the "Levels of Drafting" section. 

Through the experiences in industrial arts drafting each student should: 
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KNOWINC. (cognitivi. domain-facts, concepts, applications, etc.) 

1. Understand the role drafting plays in our industrialized society. 

2. Know the principles and procedures utilized in communicating the solution to problems through 
drafting. 

3. Be familiar with the career structure within the drafting profession. 

4. Define and use correctly the tv?chnical terminology related to drafting. 

5. Know the techniques for proper use of basic drafting equipment and media. 

DOING (psychomotor domain-skills, work habits, etc.i 

6. Interpret sketches and working drawings. 

7. Make freehand sketches. 

8. Make reproducible instrument drawings. 

9. Acquire the habit of an orderly and efficient performance of the drawing tasks. 

10. Apply the process of problem-solving to drafting tasks. 

11. Discriminate among industrial products in terms of their design characteristics. 

12. Utilize empirical data found in tables, handbooks, and standards manuals in the graphic 
solution of problems. 

13. Relate the concepts of mathematics and science and the principles of artistic design to the 
graphic solution of problems. 

BEING (affective domain-attitude, character, etc.! 

14. Assess hb abilities, aptitudes, interests, and values as they relate to drafting careers. 

15. Develop an attitude of personal achievement in accomplishing a task to the best of one's ability. 

16. Develop the habit of self-reliance and resourcefulness in meeting practical drafting situations. 

17. Develop the ability and desire to cooperate and work with others in pursuing common goals. 

18. Be aware of the importance of good health and safe working conditions in the working 
environment. 
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DRAFTING AND DESIGN TECHNOLOGY 
LEVEL 1 . EXPLORATORY 



Thw IS the recomnw nded basic or beginning level for industrial arts activities in most schools and 
usually *.nc«>mpasse> -rades six, seven, eight, and nine. At this level, drafting experiences are a part 
on,a.su- e xploratory industrial arts offerings ar -I lormally should not be taught as a separate content. 
1 hese t xperu nces should be approached from the standpoint of their usefubiess as a tool involved in 
the total t xpenences of this level. Hence, little formal drafting would be done aside from that which 
may bv nvvdvd m the understanding and development of exploratory activities of the course 

As a re sult of activites involved in Level I drafting, each student should be able to: 

1 Relate the "language of industry" to the construction and manufacturing of objects bv 
making simple, but descriptive, sketches or drawings of objects. 

•i. Rea<) and interpret with accuracy the basic size and locaUon dimensions as shown on 
drawmtrs of obiects. 

3. Describe the relationship of a draftsman and a drafting department to the total 
organizational structure of a manufacturing or construction industry. 

4. Explain the types of work a draftsman may do and identify industries in which 
draftsmen may be employed. 

^cupatiJns.^"'"""' ''^^'^^ '•^^"^ i° d'-^fting 



• 
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BASIC DRAFTING TECHNOLOGY 
LEVEL II 



Following the Level I experience and usually beginning around grade nine or ten. the Level 11 
drafting experiences are built upon the exploratory and basic experiences provided at Level I. The 
term "General Drafting" is often used to describe this level, thus indicating a broad and basic 
approach to the field. 

Level II industrial arts courses are generally considered to be el^ve courses. Although usually 
offered as a single course, drafting at this level should serve the varied needs, interests, and abilities 
of students who wish to enroll. 

Major emphasis at this level should be placed on the basic principles, skills, and terminology of 
drafting. Opportunities for exploratory experiences in many of the specialty areas or fields of drafting 
should be provided. 

As a result of experiences at this level, students should be able to: 

1. Make accurate technical sketches which represent the solution to basic drafting 
problems or the graphic delineation of original ideas or thoughts. 

2. Make reproducible working drawings which depict the solution to basic problems. 

3. Apply basic drafting principles and demonstrate an understanding of technical 
terminology related to the various specialty areas of drafting. 

4. Identify and describe the career opportunities within the specialty areas of drafting: 
including pre-service and in-service preparation opportunities, entry and advancement 
opportunities and requirements, working conditions, and life style of persons employed 
in drafting positions. 

5. Identify and evaluate personal aptitudes, interests, values, and abilities as they relate 
to occupations in drafting. 
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ADVANCED DRAFTING TECHNOLOGY 

LEVEL III 



Level III drafting courses are advanced offerings which are buUt upon and should be preceded by 
the Level II drafting experiences. In addition to serving as an extension or continuation of 
competencies developed at Uvel II, courses at this level should provide in-depth experiences in a 
rather specialized phase or area ot drafting such as machine drafting, architectural drafting, or 
electronic drafting. Since the primary purpose of this level is to meet the more unique interests and 
needs of the individual, it may be necessary for some %hools which have limited enroUment at this 
level to provide for a selection of specialized drafting experiences in a single course. 

As a result of experiences in diafting at this level, students should: 

1 . Be able to demonstrate proficiency in the use of drafting equipment and media used in 
a specialized drafting field to the extent of producing neat, accurate, and reproducible 
drawings which represent solutions to problems encountered in that area. 

2. Apply the concepts of skill, accuracy, and systematic planning related to the drafting 

area. 

3. Improve or increase his knowledge of the technical content associated with the 
specialized areas of drafting. 

4. Become aware of the need for continued improvement and development of the 
individual for advancement. 

5. Improve problem solving and creative abilities. 

6. Increase his knowledge of the occupational information related to drafting. 

7. Continue to evaluate his personal characteristics and aspirations as they relate to 
probable success in drafting occupations. 
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SPECIALIZED DRAFTING AND DESIGN TECHNOLOGY 

LEVEL IV 



ERIC 



Since the role of industrial arts at this level is to meet the specialized needs of youth, a specific 
standardized drafUng program cannot be prescribed that would be equally relevant and appropriate 
in all senior high schools, tu general, emphasis should be placed on the development of additional 
specific drafting skills and techniques where necessary and upon the technical knowledge associated 
with the respective areas. 

Research and development activities or the development of creative and proble^n solving abilities 
should receive major attention at this level. Familiarization with occupatiotial requirements, 
procedures, practices, standards, etc. would be of much significance to students whose occupational 
interests are related to drafting. 

In addition to occupationally oriented drafting courses, offerings at this level may also serve as 
extended study for students with special interests and be directed to the needs of groups 
representing cross disciplines within the school. Students interested in design, commercial art, or 
graphic arts layout may find interest in a course related to graphic design. Potential engineers or 
mechanical designers may wish to study engineering graphics topics in kinematkrs, nomography. or 
computer plotting as well as jig and fixture design or tool and die design. Potential architects, interior 
designers, or landscape planners may profit from activities related to home planning and furnishing. 
Construction enthusiasts may wish to work with architectural m(^els or surveying techniques. 
Students who have original ideas for designs may learn to graphically portray their originality while 
they complete models or prototypes. Student behavioral objectives at this level will vary with the type 
of courses offered. 
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DRAFTING AND DESIGN TECHNOLOGY 



This curriculum guide and the material relating to drafting and design is intended lor use as a 
Ruide by teachers and administrators preparing Industrial Arts Currkulums on the junior high and 
senior high school levels. In many cases this will be the student's fir^ formal <^^ortunity for ex- 
periences in this area. It is important, therefore, that these experiences be such thist his interest is 
awakened and his curfosity aroused, and Uiat he be given an c^^wrtunity to gain basic knowledge of 
drafting techniques that are to serve him in any relation he may have in the foture in either lifo 
generally, or speciHcally in drafting courts. 

While some degree of uniformity in Industrial Arts pn^prams is desirable, it is rec<^piized that this 
may not always be possible. This guide is therefore prepared with a certain amount of flexibility in 
mind. Instructors may achieve this flexibility by varying the emphasis placed on rartain units of 
instruction and by varying the degree and kinds of ^udent experiences in UieM units. Instructors 
desiring greater emphasis in one area of drafting and design than in another will find sufficient 
material in this guide to meet their needs. 

While sequence of instruction units and course content is often a matter of individual preference, it 
\h felt that this guide is w arran^^ as to enable the instructor to dir^ the student activities in a 
meaningful and logical manner. The experiences are arranged to show the sugge^ed levels each can 
introduce to allow for progression from the more elementary to the advanced activities, with each 
element of learning laying a foundation of knowledge for each succeeding element of learning. 
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DRAFTING AND DESIGN TECHNOLOGY 



PART I . ORIENTATION TO DRAFTING 

A. The Drafting Language 

1 . Purpose of Drafting 

2. Standard Drafting Symbols 

B. Career Opportunities and Requirements 

1. Job Tities 

2. Job Duties 

3. Profession Preparation and Development 

C. Materials and Equipment 

1. Drafting Instruments 

a. Use & Care of Instruments 

b. Pencils (Grades, points & [H>inter$) 
c- Erasers & Shields 

d. Scales 

e. Straight Edges 

f. Dividers & Compasses 

g. Inking Equipment 

2. Drafting Media 

a. Kinds 

b. Sizes 

3. Drafting Machines 

a. Kinds 

b. Sizes 



D. Specifications and Standards 

1. Types of Standards Manuals 

2. Applications for the American National Standard Institute Drafting Manual 

3. Uses of Machinery's Handbook 

E. Design Prc^ess 

1. Steps in Design Analysis Process 

a. Sources of Information for Researching a Design Problem 

b. Problem Solution 

2. Elements of Design 

a. Principles of Design Element Arrangement 

b. Functional Requirements 

3. Requirements in Securing Patents 
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Sketching 

1. AppHcationii of Frt^vhand Sketching 

2. Sketch Materials 

3. Pn>portton in Sketching 

4. Orthographic SkeUhing Techniques 

5. Pictorial Sketching Techniques 

I-ettering 

1 . Importance of Good Lettering 

2. Forming Upper and I^wer Case Letters 
a. Proportion of Integers and Fractions 

:i. Spacing Letters and Words 
Origin of Alphabets and Letters 

5. Styles of Lettering 

6. Wording of Notes 

7. Titles. Parts Lists, and Revision Strip Contents 

8. Types of Mechanical Lettering Devices 

9. Types of Available Pre-printed Letters 
in. Types of Lettering Pens 

11- Microfilming Lettering Considerations 

Drawing Reproductions 

1. Reasons for Drawing Reproductions 

2. Line Quality Considerations 

3. Folding. Filing & Storing Drawings 

4. Microfilm Aperature Cards 
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PART II . SHAPE DESCRIPTION - MULTIVIEW 



A. Principal View 

1 . Theory of Orthography View Relationships 

a. Planes of Orthographic Projection 

b. Space Principal Views of a Drawing 

Alphabet of Lines 

a. Width of Lines 

b. Precedence of Lines 

Selection of Necessary Views 

a. Concepts of Simplified Drafting 

b. Uses of Partkal Views 

c. Uses of One View Drawings 

d. Uses of Two View Drawings 

e. Uses of Alternate Positions of Views 

f. Uses of Removed Views 

CiassiBcation of Surfaces and Lines 

a. Similarity of Surface Shapes in Views 

b. Law of Parallelism 

c. Principles for Determining Visibility of Views 

d. Principles of Reference Plans and Fold Unes 



B. Sections and Conventions 

1. Section Views. 

a. Uses of Section Views 

b. Principles of Visualizing a Section View 

c. Action Lining Symbols 

2. Conventions of Section Views 

a. Principles Involving Unnecessary Hidden Line Detail 

b. Methods of Showing Standard Parts in Sectton 

c. Uses of Alternate Section Lining 

C. Auxiliary Views 

1. Definition of Auxiliary Views 

2. Reasons for Drawing Auxiliary Views 

3. Theory of Projecting and TransferHng Measurement in Auxiliary Views 
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PART III - SHAPE DESCRIPTION -PICTORIAL 



Pictorial Forms and Rendering Techniques 

1. Types or Families of Pictorials 

a. Uses of Pictorial Drawings 

b. Principles of Selecting Beet Pictorial Form 

c. Principles of Centering Drawing on Sheet 

d. Requirements for Patent Drawings 

2. Pictorial Circles 

a. Kinds of Ellipses Used in Pictorial Drawings 

b. Axis Aligning of Ellipses in Pictorial Drawings 

3. Renderings 

a. Types of Rendering 

b. Continuous Tone Rendering to Various Geometric Solids 

c. Rendering Curved Surfaces on Pictorial- Holes, Fillets, Rounds, Threads and 
Springs 

d. Patterns for Self-adhesive Shading 

e. Airbrush Techniques 



Axonometric Drawings 

1. Types of Axonometric Drawings 





a. Isometric 




b. Dimetric 




c. Trimetric 


2. 


Measuring Axonometric Drawings 


3. 


Non-Axonometric Lines 


4. 


Axonometric Circles & Curves Construction 


5. 


Selecting Best Axonometric Axes 


6. 


Standard Templates 


7. 


Centering Axonometric Drawings 


8. 


Methods of Constucting Axonometric Drawings 


9. 


Axonometric Thread Representation 



Ohliquf Drawings 

1. Types of Obliques 

a. Advantages and Disadvantages of Oblique Drawings 

b. Princtptes for Positioning Oblique Drawings 

2. Steps in Drawing Circles on Receeding Surfaces of an Oblique 



Perspective Drawings 

1. Theory of Perspective Projection 

a. Purpose. Value and Application of Perspectives 

b. Principles for Locating Station Points and Horizon 

c. Measuring Lines and Points 

d. Steps in UKating Inclined Lines and Planes in Perspective 

e. Steps in Locating Circular Features in Perspective 
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PART IV . SIZE DESCRIPTION 



Dimensioning 

1. Importance of Esactness and Clearness of Dimensions 

2. Differences Between Size and Location Dimensions 

3. Principles of Spacing and Sequence 

4. Principles of Base Line Dimensioning 

a. Datum Line Dimension 

b. Polar Coordinates 

5. Reading Direction of Dimensk>ns 

a. Aligned 

b. Unidirectional 

6. Tolerances 

a. Principles of Dimensional Mating Parts 

b. Expressing Tolerances 

c. Standard Fits 

d. Decimal Dimensioning 

7. Dimensioning in Limited Space 

S. Special Dimensions 

a. Reference Dimensions 

b. Superfluous Dimensions 

c. Tabular Dimensions 

d. Metric Dimensions 

e. Special Requirement for Patterns and Castings 



Drawing Notes 

1. LcKration and Wording for Shop Notes 

2. Standard Abbreviations Used in Dimensioning and Notes 

3. Symbols and Scales for Degree of Finish with Finish Marks 



Numerical Control 

1. Principles of Dimensioning for Numerically Controlled Machines 

2. True Position Dimensions 

a. Principles of T^ie Position Dimensioning 

b. Symbols for True Position Dimensioning 
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D. Pniduction Drawings 

1. Types and Uses of Industrial Drawings 

2. Steps in Evolution of an Idea from Design to Product Drawini? 

3. Elements of an Engineering Drawing Control System (Drawing Schedule) 

4. Systems for Checking and Marking Drawings 
6. Method's of Specifying Revisk>ns on Drawings 
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PART V - QUANTITY AND UXTATION DESCRIPTION 



A« Maps 

1« Types and Uses of Maps 

2. Symbols Used on Map. 

B. Charts and Graphs 

1 . Types and Uses of Chms 

2. Content Features of Charts 

3. Selecting Proper Use. 
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PART VI - GRAPHIC GEOMETRY 



Geometric Construction 

1. Enlarging or Reducing a Design 

a. Grid Square Method 

b. Diagonal Method 

c. Proportional Dividers 

d. Pantograph 

2. Purpose and Use of Studying Geometrical Construction 

3. Relationship of Geometry of Drawing and Mathematka 

4. Geometric Construction Used in Numerical Control 



5. Kinds of Geometric Shapes 



6. Tangents 

7. Direction of Lines by Azimuth and Magnetic Bearing 



Descriptive Geometry-Points & Lines 

1. Applications of Descriptive Geometry 

2. Principles of the Cartesian Coordinate System (Space Directions) 

3. Importance of Labeling Points of Lines 



4. Geometry of Lines 

a. Intersecting and Non-Intersecting Lines 

b. Principles for Idenfifying Perpendicular 

b. Principles for Identifying Perpendicular Lines 

r. Definitions and Ujes of Bearing and Scope of Lines 



Descriptive Geometry -Planes 

1. Methods of Representing a Plane 

2. Types or Names of Planes 

■J. Uses of True Shape Views of Planes 

(i-i 



4. Geometry iif Planes 

a* Types of True Length Lines on a Plane 
b. Methods of Indicating Slope of a Plane 



D. Descriptive Geometry^-Revolution 

1. Principles of Revolution 

a. Purpose of Revolution Method 

b. Elements of Revolution 
c* A&is of Revolution 

d. Extreme Positions on Path of Revolution 

e. Surfaces Generated by a Line Revolved About Another Line 

2. Dihedral Angles. 
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PART Vll . MACHINE DESIGN 



Production Processes and Materials 

1. Principles of Designing for Shop Process^ 

a. Pattern Shop and Drafting Procedures 

b. Shearing and Forming Proce^ and Drafting Procedures 

c. Shaping Processes and Drafting Procedures 

d. Fabrkation Processes and Drafting Procedures 

e. Finish Processes and Drafting Procedures 



2. Materials 

a. Shapes and Forms of Common SUxk 

b. Ferrous and Non-Ferrous metals 



Tools 

a. Names and Uses of Precision Measuring Equipment 

b. Types of Pits 

c. Machine Tool Proras^s 

d. Purposes of Jigs and Fixtures 



Fasteners and Fabrications 

1. Types of Threaded fasteners 

2. Terminulo^ of Fasteners 

3. Types of Non-Threaded Fasteners 

4. Types of Joints and Welds Used in Fastening 

Machine Elements-Came. Gears. Springs 

1. Cams 

A* Cam Terminology 

b. Types and Uses of Cams 

c. Cam Shapes and Displacement Diagrams 

d. Factors Governing Cam Sizes 

2. Gears 

8' Gear Terminotogy 

b. Types of Gears 

c. Characteristics and Uses of Gears 

d. Materials Used to Manufacture Gears 

e. Principles of Gear Design 

f. Method of Specifying Gear Data 

g. Formula for Figuring Gear Ratios 



3. Springs 

a. Types of Springs 

b. \pplkation of Springs 

c. Size and Specification of Springs 
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PART Vra - ARCHTTECTURAL 



A. Home Planning 

1. Content of Typical Set of Plans 

a. Nominclature of Plans 

b. Types of Details 

c. Symbols for Plans 

d. Sp^ifications 



2. House Design 

a. Zoning 

b. Traffic Circulation 

c. Storage Requirements 

d. Sources of Information for Standards of Sizes 

e. Room Layout-Kitchens, Bathrooms* Laundry Rocmis 

3i Building Orientation 

a. Site Selection and Location 

b. Siun and Wind Orientation 

c. Placement of Windows and Doors 

4. Characteristics of Architectural Styles 

a. Roof, Windows 

b. Structural Materials 

5. Cost Estimating of Structures 



B, Presentation 

1. Prest>ntdtion Drawings 

2. Dimensioning Architecture Drawings 
«r Scale Used in Architecture Drawings 



C Models 

1. Types and Uses of Mouels, Mockups. and Phototypes 

2. Materials of Model Making 



ERIC 



s 



^ "S. 



3 

1 



1 



o 

s « 

g « 
§1 



ss 



s 

J 

9 



c 



Is 



se ft 



5 

2- 



s 



9$ 
§ 



>* is 
Q 7 



< 



S 

p. 

31 



CO 



I 

E 

01 



E 

I 



C9 



•6*5. 



2: 



S 



8.2 



Hi 

B ^ IL 

-s .J 

^« 



>: ^ 



1 5 



"5 2 



"3 IS 
2 « 



5 3 S( 
111 



1 7' 



90 C 

J* 

S es 



s 



§ ^ 



1 
s 



i0i Q 



I J 

or ^ 



' t 

If 

II 



s 

s 



1 

68 

1 

S 
u 

.2 5 

-I is 




ml 



ERIC 



8-3 




ERIC 



8-4 



PART IX - SPECIALITY CATEGORIES 



A. Electrical and Electronics Drawings 

1 . Electronic Symbols Used on Schematks 

2. Electrical Symbols Us^ in Architectural Plans 

3. Principles of Laying Oot a Printed Circuit 



B. Intersections and Developments 

1. Geometric Solids« Plane Figures and Surfaces 



2. Finding True Lengths of Lines 



3. Methods of Developing Surfaces 



4. Transition Pieces 



5, Air Duct Layout 



C. Pipe Layouts 

1. Pipe Drawing 

a. Single and Double Line Layout 

b. Dimensioning Standards 

c. Factors in Arranging and Spacing Pipe 

2. Pipe Features 

a. Types of Pipe Fittings 

b. Types and Functions of Valves 

c- Materials of Pipes. Fittings and Valves 

d. Sizes of Pipes, FiUings and Valves 

e. Principles of Selecting Valves, Fittings and Pipes 



3. Joining Pipes and Fittings 

a. Standard Abbreviations for Threads 

b. Uses ©f Straight and Tapered Pipe Threads 

c. Types of Flanges and Flange Facings 

d. Standard Pipe Detail Welding Symbols 

4. Plumbing Layout 

er!c ,., 



D. Structural Drawing 



1. Characteristics of Structural Drawings 

a. Structural Steel Shapes 

b. Structural Steel Terminology 

c. Cnnventional Symbols 

d. Dimensioning Principles 

2. Procedure for Computing Loads and Stress Analysis 
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ARCHITECTURAL DRAFTING 

Bellis. Herbert F.. and Schmidt, Walter A. ArchUectunU Drafting, 2nd ed., McGraw-Hill, 
1971. 

Buss, T. C, Jr.. Simplified Architectural Drawing, Chicago: American Technical Society. 
1952. 

Dunning. William J., and Robin, L.P.. Home Manning and Architectural Drawing: An 
illustrated Guide far the -Correlation of Planning Principles and Drafting Techniauea, 
Wiley, 1966. ^ 

Elwood. Franklin S.. Problems in Architectural Drawing. 

Goodban. William T.. and HaysleU. Jack J., Architectual Drawing and Ptanninit. 
McGraw-Hill. 1965. 

Helper, Donald E.. and Wallach, Paul I., Architecture: Drafting and Design, McGraw-Hill, 
1965. 

Homung. William J., Architectural Drafting, 4th ed., PrenUce-Hall. 1966. 

Jacoby. Helmut, New Architectural Drawings, Praeger, 1969. 

Lockard, William K., Drawing As a Means to Architecture, Reinhold, 1968. 

Morgan. Sherley W., Architectural Drawing, New York.: McGraw-Hill Book Co.. 19.50. 

Muller, Edward J., Architectural Drawing and light Construction, Prentice-Hall, 1967. 

Patten, Lawton M., and Rogness, Milton L., Architectural Drawing, 3rd ed., W.C. Brown 
1968. 

Ray, Jesse E.. Graphic Architectural Drafting, McKnight & McKnight, 1960. 

Rogness. Milton L., and Duncan. Robert I., Architectural Drawing Problems, W.C. Brown 
1963. 

Spence. William. Architecture: Design-Engineering-Drawing, McKnight & McKnight, 
1967. 

Stegman, George K.. and Stegman, Harry J., Architectural Drafting: Functional Planning 
and Creative Design, American Technical Society. 1^. 

Waffle. Harvey W.. Arvhitectural Drawing, Rev. vd.. Hrucv. 1962. 

Wyatt, William E., General Architectural Drawing, BenneU. 1969. 

Zimmerschied. Gerd. Graphic Design in Architectural Renderings, The Renouf Publishing 
Company. 2182 St. Catherine Street. West Montreal 26. Quebec. 
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AKCHITKCTUKAL <iKNHHAL 

Burkv. A. and others. Architecturai and Building Trades Ihcthnary, 2nd ©d., Chicago: 
Anifrk-an Ti*chnii-al Society. 19S0. 

Ford. K.M., and CiwiKhton, T.H. The American House Today, New York: Reinhold 
Pubiitthing Corp.. 1957. 

Kabvrlein. J.J. Air Conditioning Metal Layout, MUwaukee: The Bruce Publishing Co., 
1954* 

Sleeper. H.. Architectural Specifications, 8th edition, New York: John WUey and Sons, 

Townsend. G.. and DalzeU. J.R.. How to Plan a House, Chicago: American Technical 
S<ifiety. 1958. 

ARCHITECTURAL LETTERING 

Burke. A. E.. and Buss. T.C.. Jr.. Architectural Uttering for IHans and Ornamental 
Design. Chicago: American Technical Society, 1953. 

ARCHITECTURAL AND STRUCTURAL HANDBOOKS AND REFERENCE BOOKS 

American Institute of Steel Construction. The A.I.S.C. Textbook of Structural Shop 
Drafting. AISC. 1966. 

BelUs. Hi Jert F.. and Schmidt. Walter A.. Blueprint Reading for the Construction Trades 
McGraw-Hill. 1968. 

Chicago Building Code and Index. Chicago: Index Publishing Co.. 1960. 

Goldsmith. (»., Architectn Specifications, Washington: American Institute of Architects. 

Harris. C. O.. Structural Design, Chicago: American Technical Society. 1951. 

Hooper. Lee. Introduction to Construction Drafting, Prentice>Hall. 1970. 

Occupational Outlook Handbook. United States Department of Labor, 1964. 

Ramsey. C.G.. and Sleeper. H.R.. Architectural Graphic Standards, 5th ed., New York: 
John Wiley and Sons. 1956. 

Shah. M«»tichand G and Kale. CM.. Principles of Building Drawing, Asia Publishing 
Hou.se. New York. 1966. 

SU'oi Constructior Manual. 5th ed.. New York: American institute of Steel Construction. 

Structural Shop Drafting, Vol. I. II. and III. New York: American Institute of Steel 
Construction. 19.'j3. 

Sunherg. Klmer W., Building Trades Blueprint Reading, 4th ed.. American Technical 
S^>ciety. 1967. 

Times Savvr Standards, 3rd ed.. New York: F. W. Dodge. Corp.. 1964. 
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SHADE SHADOWS. PERSPECTIVE 

Freese. E.I.. Perspective Projection. New York: Reinhold PubUshing Corp., 1930. 
Kautzky. T.. Pencii Broadsides, New York: Retohold PubUshing Corp., 1940. 
Kautzky. T., PencU Pictures, New York: Reinhold Publishing Corp., 1947. 
KauUky. T.. Ways With Water Color, New York: Reinhold Publishing Horp., 1949. 

Lalli, v.. Intermediate Perspective, New York: Exposition Press, Inc., 1969. 
Martin. C. L., Architectural Graphics, New York: The Macmillan Co., 1962. 
Turner. W.W.. Simplified Perspective, New York: Ronald Press Co., 1947. 

BLUEPRINT READING 

Olivo. C. T.. and Payne. A. V., Basic Blueprint Reading for the Metal Trades, Albany: 
Delmar Publishing Co., 1952. 

Rogers William W., and Welton. Paul L., BluepHnt Reading at Work, Chkago- Silver 
Burdett Co.. 19S6. 

Streeter. W. E.. and Ihne. R. W.. Machine Trades Blue Print Reading, Chfcago: American 
Technical Society, 1^2. 

PROFESSIONAL BLUEPRINTS 

Dalzell. J. R. BuUding Trades Blueprint Reading, Vol. I.. Chicago: American Technical 
Society, 1956. 

Dalzell. J. R.. Building Trades Blueprint Reading, Vol. II., Chicago: American Technical 
Society, 1950. 

Kenney. J. E.. Blueprint Reading for the BuUding Trades, New York: McGraw-Hill Book 
Co.. Inc., 1955. 

PERIODICALS 

Architectural Forum, New York: Time, Inc. 

House and Home, New York: Time, Inc. 

American Builder, BH^l: Simmons-Bordman Publishing Corp. 

Progressive Architecture 

Architectural Record, New York: F. W. Dodge Corp. 
Engineering News Record, New York: McGraw-Hill Book Co., Inc. 
CATALOGS 

Homes Display Catalogs 
Mail Order Catalogs 
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Soars. Ward and Penney Catalogs 
Sweet's Catalog Files. New York: F. W. Dodge Corp. 
CAMS. GEARS, MECHANISMS 

^T![!f.*!!.^!f'^ '^'^^ Engineers. Jig and Fixture Design, 2 Vols., Albany: Delmar 
Publishing Co., 1947. 

Benson E. B., Elementary Tool Design, Peoria: Charles A. Bennett Co., Inc. 
Cole, C.B.. Tool Design, Chicago: American Technical Society, 1941. 
^ Co!!'lnc""'l948 ^'^^ "^""^ ^^tures, 5th ed.. New York: McGraw-HiU Book 

Donaldson, C, and LeCain, G.H., Tool Design, New York: McGraw-HiU Book Co., Inc.. 

^Inc*' New York: McGraw-Hill Book Co., 

Winston. S. E.. Mechanism, Chicago: American Technical Society, 1945. 
GENERAL DRAFTING TEXTS AND REFERENCES 

Almon. Joseph J„ VisualUed Basic Sheet Metal Draftng, Bur«e, 1963. 

^ eri^'^gTO.'''^"^^ ^""^ ^^^'^ Drafting, Guide for Preparing a Drafting Manuel. 2nd 

American Society of Mechnical Engineers, New York. Section 2, American Drafting 
manaards Manuel, 

American Society of Mechanical Engineers. New York. 1957. Section 4. American Dra'tins 
Student s Manual. ' 

Anierican Standards Association. American Standard Drawings and Drafting Room 
Practice, (Other bulletins available) New York. 

^"fL^"^"''*''"*^ Company. Inc.. Junior Draftsman-Civil Engineering Draftsman, Arco. 

Audel & Company. Audel's Mechanical Drawing Guide, Audel, 1960. 
Baer. Charles J., Electrical and Electronics Drawing, 2nd ed.. McGraw-HUl, 1966. 
Batho. Robert L . ^ Practical Approach to Technical Illustration, Hart. 1968. 
Bennett. A. E., and Siy. Louis J.. Blueprint Reading for Welders. Delmar. 1960. 
"''S ed!^Bruce"*^r9^"*^"''^' ''"'^'•"^f'^" Units and Problems, 

Betterley. Melvin L.. Sheet Metal Drafting. McGraw-Hill. 1961. 
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Kinhop. V, C. Ehctricat Drafting and Design, 3rd ed.. New York: McGraw-Hill Book Co., 
Inc.. 1952. 



Blum. Robert E., General Drafting: A Comprehensive Examination, McGraw-Hill, 1^9. 

Bouchard. Harry. Surveying, 5th ed., rev. Rancis H. Moffitt, ed. International Textbook. 
1965. 



Bretz, Howard. Sheet Metal Shop Drawing, Industrial Press, 1970. 

Brinker. Russell C. Elementary Surveying, 5th ed.. International Textbook, 1969. 

Brown. Walter C, Drafting, Goodheart-Willcox, 1964. 



Budztk, Richard S., Precision Sheet Metal: Blueprint Reading, Sams, 1^9. 



Cook. Jesse S.. Printed Circuit Design and Drafting, Tad Institute. Cambridge, Mass., 
1967. 



Coover. Shriver L.. Drawing and Blueprint Reading, 3rd ed., McGraw-Hill, 1966. 

Coover, Shriver L., A First Course in Drawing and Blueprint Reading, 3rd ed., 
McGraw-HiU, 1966. 

Coover. Shriver L. . Industrial Arts Drawing and Blueprint Reading, 2nd ed., McGraw-Hill, 
1961. 



Coover, Shriver L., and Helsel, Jay D., Programmed Blueprint Reading, 2nd ed., 
McGraw-Hill, 1970. 

Daugherty. James S., Sheet Metal Pattern Drafting and Shop Problems, Rev. ed., R. E. 
Powell, ed. Bennett, 1961. 

Davis. Raymond E., and Kelly, Joe W., Elementary Plane Surveying, 4th ed., McGraw- 
Hill 1967. 

Davis. Raymond E.. Foote, Francis S.. and Kelly, Joe, Surveying Theory and Practiv -. 5th 
ed.. McGraw-HiU. 1966. 

Diamond, Thomas, and Ryan, Robert, A Primer of Blueprint Reading, Rev. ed., Bruce, 
1968. 

Dygdon. J.T.. Loving. R.O., and Halicki, J.E., Basic Problems in Engineering Drawing, 
New York: McGraw-Hill Book Co., Inc., 1963. 

Feirer, John L., Drawing and Planning for the Industrial Arts, Rev. ed.. Bennett, 1^3. 

Fetter. William A.. Computer Graphics in Communication, McGraw-Hill, 1965. 

Fisher, Howard W.. Electrical Blueprint Reading & Sketching --Commercial, Delmar, 1M7. 

French. Thomas E., and Svensen, Carl L., Mechanical Drawing, 7th ed., McGraw-Hill, 

1966. 

French. Thomas E., and Vierck. Charles J., Fundamentals of Engineering Drawing, 2nd 
ed.. McGraw-Hill. 1966. 
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Fryklund. Vt-rnt- C. and Kepler. Frank R., General Drafting, 3rd. ed., McKnieht & 
McKnight. im). ® 

FuKlsby. Glen O.. McGee. R.A.. and Sturtevant, W.W., Generai Mechanical Drawing. 
Hvv fd., Bruc'f. 196^. 

Fuller. Don. Functional Drafting for Today: How to get the Most from Your Drafting 
Dollars, Industrial Education Institute, Boston. 1966. 

Fuller. Don. Getting Top Mileage from Drafting & Design Operations, Cahners, 1966. 
Gerevas. Uwrence E., Drafting Technology Problems, Sams. 1%9. 

Giachino. Joseph W., and Beukema. Henry J., Drafting, Chicago: American Technical 
Society, Chicago. 1954. 

Giachino. Joseph W. , and Beukema. Henry J. . Drafting and Graphics, American Technical 
Society. Chicago. Illinois. 1^1. 

Giachino. Joseph W.. and Beukema, Henry J., American Technical Society's Drafting, 3rd 
ed.. American Technical Society, 1965. 

Giachino. Joseph W.. and Beukema. Henry J., Drafting Technology, American Technical 
Society. 1964. 

Giachino. Joseph W.. and Bealfema, Henry J., Engineering Drafting Problems. American 
Technical Society. 1%5. 

Giachino. Joseph W., and Beukema, Henry J.. Engineering-Technical Drafting and 
(trophies . 2nd ed., American Technical l^iety, 1966. 

Giachino. Joseph W.. and Beukema. Henry J,, Everyday Sketching and Drafting, 
American Technical Society. 1966. 

Giachino Joseph W.. and Beukema, Henry J.. Print Reading for Welders, American 
Technical Society. 1970. 

Gibby. Joseph C. Technical Ulustrations: Procedure and Practice, 3rd ed., American 
Technical Society, 1970. 

Giesecke. Frederick E.. Engineering Graphics, Macmillan. 1969. 

Giesecke. Frederick E., Technical Drawing, 5th ed., Macmillan, 1967. 

Glazener. Everett R.. and Clark, Coly, Industrial Arts Drawing: A Text for Introductory 
Drafting. Steck, Austin, Tex., 1963. 

Grant. Hiram E.. Engineering Drawing, Without Problems, McGraw-Hill, 1965. 

Hale. E.M.. McGinnis, H.. and HiU, C.L.. Introduction to Applied Drawing, Rev ed 
McKnight & McKnight, 1962. * * 

Hammond. Robert. H.. Engineering Graphics for Design and Analysis, Ronald, 1964. 
1 .'-man, Eari W., Introduction to Mechanical Drawing, Allyn & Bacon, 1963. 
Hay ward. L.M., Survey Practice on Construction Sites, Pitman, 1963. 
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Hi«a!y. W.i.. and Rau. A.H.. Simplified Drafting Practice, New York: John Wiley and 
Sons. Inc.. 19&3. 

Hoelsch«r. Randolph P.. and Springer. CUfford II. Engineering Drawing and Geometry, 
2nd ed.. Wiley. 1961. 

Hoelscher. liandolph P.. Springer. Clifford 11, and Dobrovolny. Jerry, Basic Drawing for 
Engineering Technotogy, Wiley. 1964. 

Hoelscher. Randolph P.. Springer. Clifford II. and Dobrovolny, Jerry, Graphics for 
Engineers: Visualisation, Communication and Design, Wiley. 

Hoover, Theodore W.. and Schumacher, Herman G., Tool & Die Drafting: A Banic Course 
from Fundamentals Through Simple Layout and Design, 2nd ed. Brakken. Ann Arbor. 
Mich.. 1968. 

Hornung. Wmiam S., Blueprint Reading: Interpretation of Mechanical Working Drawings, 
Prentice-Hall. 1969. 

Hornung, WUliam J.. Mechanical Drafting, Englewood Cliffs: Prentice-Hall. Inc.. 1957. 

Hornung. William J.. Reinhold Data Sheets for Architects, Engineers, Designers. 
Draftsmen. Reinhold. 1965. 

Jensen. Cecil H.. Engineering Drawing and Design, McGraw-Hill. 1968. 

Jensen. Cecil H.. and Mason. F.H.S.. Drafting Fundamentals, 2nd ed., McGraw-Hill 
1967. 

Jensen. Louis E., Automotive Drawing Interpretation, Delmar. 1^2. 

KaHerlein, Joseph J.. Air Conditioning Metal layout, Milwaukee: The Bruce Publishinir 
Co.. 1954. 

Kaberlein, Joseph J.. Triangulation Short-Cut Layouts, Milwaukee: The Bruce Publj.shina 
Co.. 1947. 

Kissam. Philip. Surveying Practice, McGraw-Hill, 1966. 
Kuller. K. Karl. Electronics, Drafting. McGraw-Hill. 1962. 

Levens, Alexander S.. Graphics: Analysis and Conceptual Design. 2nd ed., Wiley. 1968. 

Levens. Alexander S.. Graphics: With an Introduction to Conceptual Design, Wiley. 1962. 

Levens. Alexanders., and Edstrom, A.E., Problems in Engineering Graphics, Series VI 
McGraw-Hill, 1969. 

Levens. Alexander S.. and Edstrom. A.E.. Problems in Mechanical Drawing-First Course 
3rd ed. McGraw-Hill. 1968. 

Levens, Alexander S.. and Edstrom, A.E., Problems in Mechanical Drawing-Seamd 
Courat', 3rd ed. .McGraw-Hill. 1967. 

Lincoln Electric Company, How to Read Shop Drawings: With Special Reference to 
Welding and Welding Symbols-Welding Symbols as Standardized by rhe American 
Welding Society. Lincoln Electric Co.. Cleveland. 1961. 
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Lu/4iddiT. Warren J.. Basic Graphics for l>esign, Anatysis. Communications, and the 
Computer, 2nd ed. Prentice-Hall. 1968. 

Luzadder. Warren J.. Basic Graphics for Engineers and Technical Students, Prentice-Hall, 

Luzadder. Warren J.. Fundamentals of Engineering Drawing for Technical Students and 
Professional Draftsmen, 5th ed. Prentke-Hali. 1966. 

Uizadder. Warren J.. Technical Drafting Essentials, Englewood Cliffs: Prentke-Hall. Inc 
1956. 

Martin. C. Leslie. Design Graphics, 2nd ed. Maemillan, 1968. 

McCabe. Francis T., Keith, Charles W., and Famham, Walter E., Mechanical Drafting 
Essentials, 4th ed. Prentice-Hall. 1967. 

McCartney. T.O., Precision Perspective Drawing, McGraw-Hill,. 1963. 

MuUin. Ray C. Blueprint Reading and Sketching: Electrical Trades-Residential, Delmar, 
1966. 

Meyer. Leo A.. Sheet Metal Layout, McGraw-HiU, 1961. 

Nelson. H.C.. A Handbook of Drafting Rules and Principles, Blooniington: McKnigfat and 
McKnight Publishing Co., 1958. 

Nelson. H.C., A Workbook of Drafting Problems, Bloomington: McKnight & McKnight 
PubUshing Co., 1962. 

Pafford. F. William, Handbook of Survey Notekeeping, Wiley, 1962. 

Palmquist. Roland E.. AudeCs Answers on Blueprint Reading, 2nd ed. Audel, 1966. 

Pare. E.G.. Engineering Drawing, New York: Holt and Dryden, 1959. 

Pearson, George. Engineering Drawing, 2nd ed. Oxford University Press, 1^. 

Raskhodoff. Nicholas M. Electric Drafting and Design, Prentke-HaU. 1966. 

Raskhodoff. Nicholas M.. Electronic Drafting Handbook, McMillan, 1^1. 

Rayner, WiUiam H.. and Schmidt, Milton. O., Elementary Surveying, 4th ed. Van 
Nostrand. 1963. 

Rayner, WilUam H., and Schmidt. Milton O.. Fundamentals of Surveying, 6th ed. Van 
Nostrand-Reinhold. 1969. 

Ripa. Louis C. Surveying Manual. McGraw-Hill, 1%4. 

Rising. James S.. Almfeldt, Maunce W., and DeJong. Paul S., Engineering Graphics: 
Communication. Analysis, Creative Design, 4th ed. W.C. Brown, 1970. 

Ross, Stan. The World of Drafting, McKnight & McKnight, 1970. 

Rotmans. Elmer A., and Horton. Homer L., Drafting Technology, Delmar. 1967. 

Royer. King. Applied Field Surveying, Wiley, 1970. 
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Rulo. John T.. and Coons. Steven A.. Graphics, McGraw-Hi.'* 1961. 

Schneerer. Wiiltam i\. Programmed Graphics, McGraw-Hill, It 7. 

Shalkhausvr. Ci W., and Coleman. R.M.. Basic Lessons in Technical Drafting: A Step by 
Step Program, Pruett, Boulder. Colo.. 1968. 

Shiers. George, Electronic Drafting, Prentice-Hall. 1962. 

Sowela Technical Institute. Drafting Technology: A Two Year Post High School 
Curriculum, Sowela. Lake Charles. La., 1965. 66 

Spencer, Henry C, and Dygdon. John T., Basic Technical Drawing, 2nd ©d.McmiUillan, 

Stephenson. George E., Drawing for Product Planning. Bennett. 1970. 

Stem. Benjamin J., Opportunities in a Drafting Career, Universal Publishinir & 
Distributing, 1967. • 

Stirling. Norman, Introduction to the Technical Drawing, St. Martin's Press, 1963. 

Svenson. Carl L.. Machine Drawing, Princeton: 3rd ed. D. Van Nostrand Co.. Inc., 1945. 

Svenson. Cari L., and Street. WUUam E., Engineering Graphics, Van Nostrand, 1962. 

Thomas, T.A.. Technical Illustration, 2nd ed. McGraw-Hill. 1968. 

U.S. Bureau of Naval Personnel. Blueprint Reading and Sketching, USGPO, 1968. 

U.S. Bureau of Naval Personnel. lUustrator Draftsman...!. &. C, USGPO. 1967. 

U.S. Department of the Army, General Drafting, U.S. Army and U.S. Air Force, 1962. 

Utter, R. F.. Concepts of the True Position Dimensioning System: A Programmed 
Textbook, Central Scientific. Chicago, 1966. 

Walker. John R.. and Plevyak, Edward. J., Inudstrial Arts Drafting: Language of Symbols 
Used in Creative Thinking, Planning, Goodheart-Willcox, 1960. 

Walraven, H. Dale. A Handbook of Engineering Graphics, McKnight & McKnight, 1965. 
Wilson. J. Douglas, and Rogers, Clell M., Simplified Carpentry Estimating. 
Wolk, Allen M.. Electronics Drafting, Hayden. 1967. 

Wright. Lawrence S.. Drafting Technical Communication, McKnight & McKnight. 1968. 
Weston. Eric B.. Automobile Engineering Drawing for Technical Students, Chilton, 1966. 
Yankee. Herbert W.. Machine Drafting and Related Technology. McGraw-Hill. 1966. 
Yaslow. Samue!. Elements of Mechanical Drafting. Industrial Press. 1969. 
Zozzora. F., Engineering Drawing. New York: McGraw-Hill, 1953. 
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Kvpler. F.R.. and Bettencourt, W., Mechanical Drafting Handbook, Milwaukee: The 
Briuv PuhiishltiK Co.. 1949. 

LfGrand, Rupert. The New Machinists Handbook, New York: McGraw-HUl Book Co.. Inc., 
1955. 

Oherg. E.. and Jones. F.D.. Machinery Handbook, Latest edition. New York: The 
Industrial Press. 



DESCRIPTIVE GEOMETRY 

(irant, H.E.. Practical Descriptive Geometry. New York: McGraw-Hill Book Co., Inc.. 
1956. 

Higbee, Drawing Board Geometry. New York: John Wiley and Sons, Inc.. 1938. 

Pare. E.G., Hill. I.L., and Loving. R.O., Descriptive Geometry, New York: The Macmillian 
Co. 



(Taken from Books for Occupational Education Programs, R.R. Bowker Co., 1180 Avenue 
of the Americas. New York, N.Y. 10036. 
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APPENDIX B 



PUBLISHERS ADDRESS LIST 

Abelard-Schuman. Ltd., 6 West 57th Street, New York, New York 10019 

Aero Publishers. 329 Aviation Road. Fallbrook, California 

Aldine Publishing Co. 320 West Adams Street, Chicago. Illinois 60606 

American Heritage Publishing Co., 551 5th Avenue, New YoHs, New York 1(K)17 

American Technical Society. 848 East 58fh Street, Chicago, Illinois 60637 

Appleton Century (Div. of Meredith Press), 250 Paris Avenue, New York, New York 10017 

Arco Publishing Co., Inc.. 219 Park Avenue. South New York. New York 10(M)3 

Charles A. Bennett Co.. Inc.. 809 Detweiier Drive. Peoria, Dtinois 61614 

Bentley. Robert, Inc., 872 Masachusetts Avenue, Cambridge, Mass. 02139 

Bobbs-Merriil Co.. Inc.. (Div. of Howard W. Sams & Co.. Inc.). 4300 West 62nd Street, Indianapolis, 
Indiana 46206 

Bruce Publishing Co., 400 North Broadway. Milwaukee. Wisoynsin 53201 

Chilton Book Company. 401 WaUiut Street, Philadelphia, Penn. 19106 

Coward'McCann, Inc.. 200 Madison Avenue. New York, New York 10016 

Crowell. Collier Educational Corp. <Div. of Crowell. Collier and Maemillan. Inc.), 866 Third 
Avenue. New York. New York 1(H)22 

Crown Publishers. Inc.. 419 Park Avenue. South New York, New York 10016 

Deluis. Kasing and Co., Siekerwali 21, Btelfeld, Germany 

Dial Press, 750 Third Avenue. New York, New York 10017 

Dodd, Mead and Co., 79 Madison Ave., New York. New York 10016 

Doubleday and Co.. Inc., 277 Park Avenue. New York. New Yoi^ 1(H}17. 

R.C. Dresser. Boston. Massachusetts 02101 

Duell. Sloan and Pearce, 250 Park Avenue. New York. New York 10017 
Faber ^nd Faber, 24 Russell Square. London, England WCI 

Funk aAd -Wfignalls Co., (Div. of Readers Digest Books), 380 Madison Avenue, New York, 
New York 10017 

Goodheart, 18250 Harwood Avenue, Homewood. Illinios 60430 
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(Jnissman l»iihtishi-rs. Int.. 125A East 19th Street. New York. New York 10003 
Paul Hat lyn. 583 Fulham Road. London. Ent$land SW6 
Hanover Houst*. (iarden City. New York 11530 

Han-ourt. Bract* and World. Inc.. 757 3rd Avenue, New York, New York 1W)17 

Harper and Kow Publishers. 49 East 33rd Street, New York, New York 10016 

Hayden Book Company. (J. F. Rider Division) 116 West 14th Street, New York, New York 10011 

Iliffef NTP Inc.. 300 East 42nd StreiH, New York. New York 10)17 

Industrial Relations Counselors. 1270 Avenue of the Americas, New York, N.Y. 10020 

Iowa State University Press. Press Building, Ames, Iowa 50010 

Lippincott. J.B. Co.. East Washington Square, Philadelphia, Penn. 13673 

Little. Brown and Co., 34 Beacon Street. Boston. Mass. 02154 

Maclaren and sons, 268 Argyle Street. Glasgow, C2, Scotland 

Macmillan Company <Div. of Crowell. Collier, and Macmillanl 866 3rd Avenue. New York New 
York 1(H>22 

Meredith Press. 250 Park Ave., New Yoi*. New York 1(X)17 

Julian Messner. Inc.. 1 West 39th Street. New York. N.Y. 10018 

McKnighl and McKnight Publishing Co., 29 East 10th St.. N.Y., N.Y. KMJOS 

McNally and Laftin. Publishers. 114 East De La Guerra St.. Box 1316. Santa Barbara 
California 93102 

,Iohn Murray, Ltd.. 50 Albmarlc Street. London. England Wl 

New Horizons Publishers <Div. of Fuller & Dees Marketing Groupl. 154 East Erie Street. Chicago 
HI. 60611 ^ 

Cht ana Publications. Inc.. 40 Cedar Street. Dobbs Ferry. New York 10522 

Oxford Book C<impany. 71 .5th Ave . New York 1{K>03 

PerKamon Press. Inc.. 122 East 55th St., New York. New York 10022 

Printing Industries of America, 20 Chevy Chase Circle. N.W. Washington, D.C. 20015 

Putnam's (J.P Sons. 2(H) Madison Ave.. New York, New York 10016 

Reinhoid Publishing Corp.. 430 Park Ave.. N Y., N.Y. 10022 

KU'hards Rosen Press. Inc.. 29 Kast 21st Street. New York. New York lOOU 

Ronald Pre.s.s Co.. 79 Madison Ave.. N.Y.. N.V. 10016 
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St. Martins !'ri-ss. Inc.. 175 5th Ave.. New York. N.Y. 10010 

Sampson Law. Marsion (Distributed by Ginn & Co.). Boston. Mass. 02101 

Howard W. Sams & Co.. Inc.. 4300 We- 62nd Street. Indianapolis. Ind. 46206 

Scholastic Book Services. Scholastic Magazines, 50 West 44th St., N.Y., N.Y. 10036 

Scribner's Charles Sons, 597 Fifth Avenue. N.Y.. N.Y. 10017 

Sterling Publishing Co., Inc., 419 Park Ave., South N.Y., N.Y. 10016 

Superior Publishing Co., 708 6th Ave., North. Box 1710. Seattle. Wash. 98111 

Technical Publications. Inc., 934 Wyandotte St.. Kansas City. Minn. 64105 

Times-Life Books (Div. of Time, Inc.). Time & Life BIdg.. N.Y.. N.Y. 10020 

Van Nostrand. D. Co., Princeton. New Jersey 80540 

Walck. Henry 2., Inc. 19 Union Square. West. N.Y., N.Y. 10CK)3 

Ziff-Davis. 695 Broadway. New York, New York 1(K)21 

American Technical Society. 848 EAst 58th St., Chicago. III. 60637 
Atlas Press Co.. 1822 North Pitcher St.. Kalamazoo, Mich. 49007 
W.A. Benjamin, Inc.. 2466 Broadway, New York 25, N.Y 
Cincinnati Milling Machine Company, Cincinnati, Ohio 
Delmar Publishers, Inc., Mountain View Ave., Albany, N.Y. 12208 
John L. Lincoln Arc Welding Foundation, Cleveland. Ohio 

Technical Education Division. McGraw-Hill Book Co.. 330 W. 42nd St., N.Y.. N.Y. 10036 

North American PubUshing Co.. 134 No., 13th St., Philadelphia, Penn. 

South Bend Lathe Works, Scuth Bend. Lidiana 

The Steck Co.. Box #2028, Austin, Texas 78765 

John Wiley & Sons. Inc., 605 Third Ave., N.Y., N.Y. 10016 

and others 
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APPENDIX C 

RLMS 



INRODUCTION TO DRAFTING 

Drawing For Beginners. ElemenUry, Junior High, or High School 
Intttituttnnai Dinema, 10 minutes 

INTRODUCTION TO MECHANICAL DRAWING 
TOOLS 

"Instruments and Materials," 18 minutes, silent 
Illinois Institute of Technology 
3300 Federal Street 
Chicago. Illinois 

"Drawing Instruments," silent, Oramercy 

Gramercj Guild Group, Inc. 

116 Broad Street 

New York 4, New York 

LETTERING 

"Capital Letters," 20 minutes, sound, movte 
Purdue Research Foundation 
Lafayette. Indiana 

"Technical Lettering Filmstrips" 
Jam Handy Organization 
2900 East Grand Boulevard 
Detroit 11. Michigan 

GEO METRICS 

"Applied Geometry." 16 minutes, silent 
Purdue Research Foundation 
Lafayette. Indiana 

"Geometric Construction, Parts 1 and 2," Filro^rips 
Jam Handy Organization 
2900 East Grand Boulevard 
Detroit 11. Michigan 

UNES 

"Line," 1 reel, sound 
Photo and Sound Company 
116 Natoma Street 
San Francisco 5. California 
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MUITIVIEW 



"Orthographic Projectkm,*' 18 minutes, sound 
Brigham Young University Audio-Visual 
Library 
Provo. Utah 

"Shape Description." Part I. 15 minutes. sound-Part 0. 10 minutes. iN>und 
McGraw-Hill Book Company 
330 West 42nd Street 
New Yorii 36, New Yorlt 

DIMENSIONING 

"Drawing an Anchor Plate,** fiimstrips 
Jam Handy Organization 
2900 East Grand Boulevard 
Detroit 11. Michigan 

"Selection of Dimensions,** 18 minutes, mund 

"Principles of Dimensions, Reference Surface and Tolerances.'* 12 minutes, 
sound 

United World Fibns. Inc. 
1445 Park Avenue 
New York 29. New York 

AUXILIARY 

"Auxiliary Views," single auxiliary, sound, double auxiliary, sound 
Brigham Young University Audio- Visual Library 
Povo. Utah 

"Auxilary Views." Parts 1 and 2, 10 minutes, sound 
McGraw-Hill Book Company 
330 West 42nd Street 
New York 36. New York 

SECTIONS 

"Sections and Conventions." 15 minutes, sound 
Brigham Young University Audio-Visual Library 
Provo, Utah 

"Sections." 10 minutes, sound 
McGraw-Hill Book Company 
330 West 42nd Street 
New York 36. New York 



1016 



PICTORIALS 

"Pictorial Sketching." U minutes* sound 
McGraw-Hill Book Company 
\m Wvst 42nd Street 
New York 36. New York 

"Perspective Drawing," 8 minutes, sound 
University of California 
Education Films Department 1 
University Extensions ^ 
Los Angeles 24, California 

SHEET METAL 

"Simple Developments," U minutes, »>und 
McOraw-HiU Book Company 
330 West 42nd Street 
New York ^6. New York 

"ObUque Cones and Transition Development," 11 minutes, sound 
McGraw-Hill Book Company 
330 West 42nd Street 
New York 36, New York 

SKETCHING 

"Pictorial Sketching." 11 minutes, sound 
McGraw-Hill Book Company 
330 West 42nd Street 
New York 36, New Yorit 

THREADS AND FASTENERS 

"Cutting Threads with Taps and Dies," 20 minutes, sound 
Bell and Howell Company 
1100 MeCormick Avenue 
Chicago, niittois 

PRODUCTION PROCESSES 

"Shop PrcK;edures," 17 minutes, sound 
McGraw-Hill Book Company 
330 West 42nd Street 
New York 36. New York 

ARCHITECTURAL 

"Hom/> Place," 30 minutes, sound 
U.S. Department of Agriculture 
Washington 25, D.C. 

"Modem Architecture," 9 minutes, sound 
News Magazine of the Screen 
33 West 60th Street 
New York 23. New York 
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'Modorn Kitchen, Ideas and More Room at Home/* sound 
American Plywood Association 
Tacoma 2, Washington 

"Problems of Housing." 10 minutes 

Brigham Younj; University Audio-Visuai Library 

prove, Utah 

ELECTRICITY-ELECTRONICS 

"Learning About Electrical Current/' 1 reel, sound 
American Museum of Natural History Film Library 
Central Park West 79th Strei t 
New York 24. New York 

"Basic Elecridty," 19 minutes, sound 

United World Films, Inc. 

1445 Park Avenue 

New York 29, New York 

WELDING 

"Design for Arc Welded Structures," 15 minutes, sound 

Stect d Motion t'ictures 

799 Stevenson Street 

S^a Francisco 3, California 

CAMS AND GEARS 

"Cutting Teeth on a Worm Gear," 17 minutes, sound 
United World Films, Inc. 
1445 Pai^ Avenue 
New York 29. New York 

ILLUSTRATION 

"Broad Stroke Drawmg/' 19 minutes, sound 
Ideal Pictures Cor{M>ratioR 
28 East Eighth Street 
Chicago 5. Illinois 

ELECTRICAL CODE 

"Visual Sciences. Radio and Electronics Symbols," 40 minutes 
Box 699 DM Suffem 
New York, New York 

"Elements of Eiectrica! Circuits," 11 minutes, sound 
'V-igham Young University Audio-Visual Library 
1, Utah 

'Correlated Text-Film Fiimstrip Series" 
"Mechanical Drawing Series, &t 3" 
"Mechanical Drawing Series, Set 4" 
McGraw-Hill Book Company 
I > West ^2nd Street 
N .V York 36, New York 
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TRANSPARKNCY 

Technica! Graphics AR and E Educator Approved 
Diazo Transparency* Master Units>-$76 

Architectural Drawing Transparencies 
McGraw-Hill Correlated Audio Visual Aid8-$36 

Mechanical Drawing Series Transparency 
McGraw-Hill Correlated Audio Visual 



APPENDIX D 



INSTRUCTIONAL AIDS 



FaM SOURCES 



Army <U.S. Army -- Obtainable 

from Castle Films, Inc.) 

Castle Films 

30 Rockefeller Plaza 

New York 20. New York 

Cocking. Floyd W., 
4757 Constance Drive 
San Diego, Calfifomia 

Educators Progress Service 
Randolph. Wisconsin 

Fi Pr-Film Production Company 
3650 North Freemont Avenue 
Minneapolis. Minnesota 

Gisholt Machine Company 
1245 East Washington Avenue 
Madison 3. Wisconsin 

Ideal Pictures Corporation 
28 East 8th Street 
Chicago. 5. Illinois 

•IT 

Sterling Movies. Inc. 
100 W. Monroe Street 
Chicago 3. Illinois 

N.Y.U." New York Univ. Fibn Library 
26 Washington Square 
New York City 3, New York 

Frederick Post Company 
2635 N. Hamilton Avenue 
Chicago, Illinois 



Bell and Howell Company 
7100 McCormkk Avenue 
Chicago, nUnois 

Chicago Board of Education 
228 No. Lasalle Street 
Chicago, Illinois 

Jam Handy Or^mization 
2900 East Grand Blvd. 
Detroit 11, Michigan 

McGraw-Hill Book Company 
330 West 42nd l^reet 
New York 36. New York 

Massachusetts Institutes of Technology 
Division of Visual Edncatkin 
Cambridge, Massachusetts 

Punlue Research Foundation 
Lafayette, Indiana 

Pennsylvania State College 
Film Library 

State College, Pennsylvania 

United World Films, Inc. 
1445 Pai^ Avenue 
New York 29, New York 

University of California 
Education Films Department 
University Extensions 
Los Angeles 24, California 
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APPENDIX E 



SELECTED SOURCES 
FOR OCCUPATIONAL INFORMATION* 



The agencies and associations listed will provide, upon request, information about occupations and 
professions speciHciaUy related to their ^Ids. 

INDUSTRY. AGENCIES AND ASSOCIATIONS 



AEROSPACE 

Aircraft Industries Association, 15th and H Sts., N.W.. Washington. D.C. 20001. 
American Institute of Aeronautics and astronautics. Inc., 12W Avenue of the Americas 

New York. N.Y. 10019. 
Institute of the Aeronautical Sciences. Two E. 64th St.. New York. N.Y 10021. 
National. Aerospace Education Council, Suite 616. Shoreham Bldg., 806 16th St N W 

Washington. D.C. 20005. 

Public Relations, Air Transport Association of America, 1(M)0 Connecticut Ave N W 
Washington. D.C. 20036. 



AUTOMOTIVE 

AUis-Chabners Manufacturing Co., Public Relations Division, P.O. Box 612, Milwaukee 
Wis. 53201. ' 

American Institute of Mining, Metallurgical and Petroleum Engineers, 345 E. 47th St 
New York. N.Y. 10017. 

American Petroleum Institute. 1625 K St., N.W., Washington, D.C. 20006. 
American Trucking Association, 1616 P St., N.W., Washington, D.C. 20036. 
Arabian-American Oil Co., 505 Park Ave., New York, N.Y. 10022. 
Association of American Raikoads, Transportation Bldg.. Washington, D.C. 20006. 
Automobile Manufacturers Association, 320 New Center Bldg., DetroH, Mich. 48202. 
Genera! Motors. Education Department. Mound Road and 13 MUe. Detroit, Mich. 48202 
Shell Oil Co.. 50 W. 60th St., New York. N.Y. 10020. 

Standard Oil Co. of New Jersey, 30 Rockefeller Plaza, New York. N.Y. 10020. 



DRAFTING 

American Advertising Federation, Bureau of Education and Research, 655 Madison Ave., 
New York. N.Y. 10021. 

American Congress on Surveying and Mapping. Woodward Eldg, Washington. D.C. 
20005. 

American Institute of Architects.. 1735 New York Ave., N.W., Washington, D.C. 20006. 
American Institute of Industrial Engineers, 345 E. 47th St., New York, N.Y. 10017. 



♦Guidance in Industrial Arts Education for the 70*s. American Council of Industrial Arts 
Sufiervisors. American Industrial Arts Association 
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Amertran SocM»ty for Oceanographers. 9(W C and I Bldg., Houston, Texas 77(X)2. 
American Society of Civil Enginners, 346 E. 47th St.. New York, N.Y. 10017. 
American Society of Landscape Architects. Inc., 2000 K St., N.W., Washington, D.C. 
20006. 

American Society of Photogrametry. 105 N. Virginia Ave., Falls Church, Va. 22044. • 
Cartoonists Society. 247 W. 43rd St.. New York, N.Y. 10036. 

Engineers Council for Professional Development, 345 E. 47th Nt^ York, N.Y. 10017. 
Industrial Designers Society of America. 60 W. 55th New York, N.Y. 1(K}19. 
Nati9nal Oceanographic Association, 19(K} L St., N.W., Washington. D.C. 20036. 
National Society of Interior Designers, Inc.. Suite 700. 157 W. 57th St., New York, N.Y. 
10019. 

ELECTRICAL/ELECTRONICS 

American Institute of Electrical Engineers, 345 E. 47th St., New York, N.Y. 10017. 
American Registry of Radiological Technologists, 26(M) Wayzata Bend, Minneapolis, Minn. 
55405. 

American Women in Radio and Television, Inc., 75 E. 55th St., New York, N.Y. 1(X}22.* 
Institute of Radio Engineers, One E. 79th St., New York, N.Y. 10021. 
International Brotherhood of Electrical Workers, 12(M) 15th St., N.W., Washington, D.C. 
20006. 

National Association of Radio and Television Broadcasters, 1771 N. St., N.W., 

Washington, D.C. 20036. 
National Electrical Contractot^ Association, 1730 Rhode Island Ave., N.W., Washington ' 

N.W., Washington D.C. 20036. 
National Joint Apprenticeship and Training Committee for the Electrical Industry, 1730 

Rhode Island Ave.. N.W., Washington, D.C. 20036. 
Thomas Alva Edison Foundation. Inc.. West Orange, N.J. 07052. 

GRAPHIC ARTS 

Printing Industry of America. Inc.. 20 Chevy Chase Circle, N.W., Washington, D.C. 20015. 
Professional Photographers of America, Inc., 10«) Executive Way, Oak Leaf Commons, 
Des Plaines, III. 60018, and 151 W. Wisconsin Ave., Milwaukee, Wis. 53203. 

METALS 

American Astronomical Society, 211 Fitz Randolph Road. Prin<»ton, N.Y. 08640. 
American Geological Institue, 1444 N St., N.W., Washington, D.C. 20005. 
American Iron and Steel Institute. 150 E. 42nd St., New York, N.Y. 10017. 
#• American Meteorological Society. 45 Beacon St., Boston. Mass. 02108. 

American Optometric Association, 4030 Chouteau Ave., St. Louis, Mo. 63110. 
American Society of Heating, Refrigerating and Air Conditioning 

Engineers, Inc.. 345 E. 47th St., New York, N.Y. 10017. 
American Society of Mechanical Engineers, 315 E. 47th St., New York. N.Y. 10017. 
American Welding Society, 345 E. 47th St., New York, N.Y. 1(K)17. 
Association of American Geographers, 1146 16th St., N.W., Washington, D.C. 20036. 
Forging Industry Association, 55 Public Square, Cleveland, Ohio 44113. 
International Association of Machinists. 1300 Connecticut Ave., N.W., Washington. D.C. 
20036. 

National Association of Manufacturers. Two E. 48th St.. New York, N.Y. 10017. 

National Coal Association, Educational Director, Washington, D.C. 20036. 

National Tool, Die and Precision Machinery Manufacturers Association. 907 Public Square 

nidi;.. Cleveland. Ohio 44113. 
Sheet Metal and Air Conditioning Contractors National Association, Inc., 107 Center St., 

Elgin. 111. 60120. 

United Association of Journeymen. Apprentices, of Plumbing and Pipe Fitting Industries. 
901 Massachusetts Ave.. N.W., Washington, D.C. 2(M)01. 
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WCK>DS/('()NSTRU(TION 

American Federation of Labor, ('ongress of Industrial Organization, Building and 
Construction Trades Dept.. 815 16th St., N.W., Washington, D.C. 20006. 

American Institute of Interior Desi^niers, 673 Fifth Ave.. New York, N.Y. 10022. 

Archeology Institute of America. Uf*! Washington Square East. New York, N.Y. 10003. 

Associated General Contractors of America. Inc.. 1967 E St., N.W., Washington, D.C. 
20006. 

Botanical Society of America. Dept. of Botany, Indiana University. Bloomington. Ind. 
47405. 

Brotherhood of Painters. Decorators and Piperhangers of America, 217-219 N. Sixth St., 

Lafayette, Ind. 47091. 
National Association of Home Builders. 1625 L St., N.W., Washington. D.C. 20036. 
National Association of Plumbing, Heating-Cooirng Contractors, 1016 20th St., N.W., 

Washington, D.C. 20036. 

National Association of Real Estate Boards. Department of Education, 36 S. Wabash Ave., 
Chicago. lU. 60603. 

National Paint, Varnish and Lacquer Association, 1600 Rhode Island Ave.. N W , 

Washington. D.C. 20005. 
National RooHng Contractors Association. 800 W. Washington St., Chkago, 111. 60606. 
Society of American Foresters, 1010 i6th St., N.W., Washington, D.C. 20006, 
Structural Clay Products Institute. 1520 18th St., N.W., Washington, D.C. 20036. 



GOVERNMENTAL AGENCIES AND OTHER AGENCIES AND ASSOCIATIONS 

American Dental Association, Council on Dental Education, 211 E. Chkago Ave.. Chicaao. 
111. 60611. 

American Institute of Chemical Engineers, 345 E. 47th St., New York, N.Y. 10017. 
American Institute of Physics. 335 E. 45th St., New York, N.Y. 10017. 
American Mathematical Society. P.O. Box 6248, Providence, R.I. 02904. 
American Medical Association, 535 N. Dearborn St., Chicago, ni. 60610. 
American Occupational Therapy Association, 250 W. 57i New York, N.Y. 10019. 
American Physical Therapy AssociaUon, 1790 Broadway, .«ew York, N.Y. 10019. 
Chamber of Commerce of the United States. Washington, D.C. 20(m. 
Manufacturing Chemists Association, Inc., 1825 Connecticut Ave.. N.W., Washington. 
D.C. 20009. 

Mathematical Association of America, University of Buffalo, Buffedo, N.Y. 14214. 
National Education Association. 1201 16th St., N.W., Washington, D.C. 20036. 
NaUonal Institute of Ceramic Enginners, 4^5 N. High St.. Columbus, Ohio 43214. 
National Recreation and Parks Association, 1100 Pennsyhrania Ave., N.W., Washington, 
D.C. 20006. 

President's Committee on the Employment of the Handicapped, Washington, D.C. 20210. 
Retail Jewelers of America. Inc.. 1026 Vermont Ave., N.W., Washhigton, D.C. 20005. 
Society of Industrial and Applied Mathematics. 38 S. 17th St., Philadelphia, Pa. 19103. 
Smithsonian Institute. Washington. D.C. 20560. 

Society of the Plastics Industry. Inc.. 250 Park Ave., New York. N.Y. 10017. 
Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402.- 
U.S. Civil Service Commission, Washington, D.C. 02415. 
U.S. Department of Agriculture. Washington, D.C. 20250. 

U.S. Department of Agriculture, Bureau of the Census, Washington, D.C. 20233. 
U.S. Department of Defense. Washington, D.C. 20301: U.S. Air Force 

20330; U.S. Army 20310; U.S. Coast Guard 20390; U.S. Marine Corps 

20380; and U.S. Navy 20350. 
U.S. Department of Health. Education and Welfare, Washington, D.C. 

20201: Office of Education. Guidance and Student Personnel Section 

20202; and Public Health Service 20203. 
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U.S. IJ*.partment of Labor. Washington. ».C. 20210: Bureau of Apprenticeship 20212: 
Bureau of Labor Statistics 20212; U.S. Employment Service 20211 ; and Women's Bureau 

Veteran's Administration, Washington, D.C. 20420. 
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APPENDIX F 



SUGGESTED DRAFTING EQUIPMENT LIST 

from 

A Guide for Equipping Industrial Arts Facilities'^ 

The quantity recommended is for a class of approsimately 24 students. 



NO. ITEM 



PrrgO. ADVANCE 



I. 



AUDIO-VISUAL EQUIPMENT 

COMPASS. CHALKBOARD ~ 16" min. length. 
DISPLAY BOARD - 48"x48" to 96"x98" 
DIVIDER BLACKBOARD 
PROJECTION BOX, PLASTIC 
PROJECTION BOX. PLASTIC-INSTRUCTOR'S 
PRC. .ON BOX. PLASTIC-STUDENT S 
PROJECTOR. FILMSTRIP - (35 mm) and sUde (2" x 2") 
PROJECTOR, MOTION SOUND PICTURE ~ 16mm 
PROJECTOR. OVERHEAD 
PROTRACTOR. CHALKBOARD 15" 



X 
X 
X 
X 



X 
X 
X 
X 



SCALE. CHALKBOARD (DEMONSTRATION) -- 6* min. lenfrth x 



SCREEN. PROJECTION - 60"x60" 1^ 
TRIANGLE. CHALKBOARD 30" - SO" -- 24" 
TRIANGLE. CHALKBOARD, 45* - 24" 

II. INSTRUMENTS AND TOOLS 

24 BRUSH. DUSTER. DRAFTSMAN'S 

COMPASS AND DIVIDER (SET) - 6H" 
COMPASS, BEAN -- 24" 
COMPASS, DROP BOW - 4" 
CURVE, IRREGULAR (SET 



X 
X 
X 



24 
4 

1 
1 



X 

X 
X 

X 



X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 

X 



'American Industrial Art Association 1967 
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NO. ITKM 



INTHO. ADVANCED 



X 

X X 
X X 
X 

X X 

X 
X 

X X 

X 

X X 

X 
X 



1 CURVE. RULE (ADJUSTABLE} 

1 CUTTER. PAPER- 24 ' 

2 DISPENSER. DRAFTING TAPE 
2 DIVIDER. PROPORTIONAL -- 7« - min. 

24 ERASER SHIELDS - 2' 2" x 3^4*' s .005T. , 

6 FOUNTAINPEN(TECHNICALSET)~8i2es00,0.1.2.2'/2. 

3.4. 

1 GEOMETRIC SHAPES (SET) 

24 LETTERING GUIDE LINE INOTRUMENT 1 

1 LETTERING SET - 1 1 Templates: 1 1 pens 

1 OILSTONE, ARKANSAS Wedge-shaped: Fine grain x 

1 PANTOGRAPH. DRAFTING 21" Hardwood bars 

24 PEN HOLDER -wood or metal -6" to 7" 

24 PEN SET -- crow, flex., hawk quill, mapping: imperial, 

artist, drawing pens, and holders 

1 PEN, SPEEDBALL (SET) Styles AO-b, BO-6, CO-e. DOO-6 

24 PENCIL POINTER. LEAD PENCIL x 

1 PENCIL POINTER. MECHANICAL x 

I PENCIL SHARPENER, DRAFTSMAN'S x 

I PENCIL SHARPENER. STANDARD x x 

6 PROTRACTOR, SEMI-CIRCULAR --6" plastic x x 

I REPAIR KIT. DRAFTING INSTRUMENT x 

24 SCALE. ARCHITECTS S - 12" x x 

12 SCALE. DECIMAL. CIVIL ENGINEER'S - 12" - 10. 20, 30. 

40. 50, 60. partiitothe inch x 

6 SCALE. MECHANICAL ENGINEER'S - 12" - v»"-r. 3"=r. 

4'2 ".r.6"^l'.9"=r.andfullsize x x 

1 SCALE. METRIC - 12"; plastic. Graduations: 1cm.. 2cm., 

2.5 cm.. 3cm.. 5cm. x 



SCISSORS - 8' 



X 
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^iO. rrtM INTtW. ADVANCED 

! SIGN-MAKER SET x 

12 STRAIGHT KIKiK. PARALLEL RULING Transparent plastic 

edges X 

12 TEMPLATE. ARCHITECTURAL >• House plan and phimbing - 

'4"=i'-0" l/8"6r-0" X 

6 TEMPLATE, ELECTRONIC - NASA Standard x 

6 TEM PLATE, ISOMETRIC CIRCLE - 38 ellipses: plastic X 

6 TEM PLATE. ISOMETRIC CIRCLE, LARGE - 25 eltipses; plastic x 

24 TEMPLATE, LARGE CIRCLE - 36 circles; 24 semi-drcles X 

5 TEMPLATE, NUTS AND BOLTS -Si2es5"xl0 7/16"x.03O- plastic x 
24 TRIANGLE, 30»-60» (8 ') x 

24 TRIANGLES, 30* -60« '(10" and 12") x 

24 TRIANGLE, 45* (6") x 

24 TRIANGLE, 45« (8") X 

3 TRIANGLE, 45« 112") x 

6 TRIANLGE, ADJUSTABLE (10") x 
24 T SQUARES -Hardwood head and blade: min. size 24" x x 

m. MACHINES 

I ERASING, MACHINE, ELEC. - 110-116V: 2400-3400 RPM x 

8 MACHINE, DRAFTING (18") "With 9" and 18" scales x 

4 MACHINE, DRAFTING (24") -with 12" and 18" scales x 
1 MACHINE. REPRODUCTION (DRY TYPE) -42" capacity x x 
1 MACHINE. REPRODUCTION (MOIST TYPE) ^-42" capacity x x 
1 MARKING TOOL, ELECTRIC -Tantalum carbide point x x 

IV. GENERAL FURNISHINGS 

24 BOARD. DRAFTING - 18"x24" (begin.) 24"x36" or 

3i"x42" (advanced) x x 

1 BOOKCASE "60"H.xlO"-i2" x x 

2 BROOM. PUSH x x 
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NO. ITKM 



INTRO. ADVANCED 



12 BRUSH, BENCH- 2 Vi" white bristles x 

1 CABINET, FILING ~ 4 drawer, size 62"Hxl5*'Wx28»/2D x 

2 CABINET STORAGE -- AU steel: adj. shelves: 2 door; 

with lock ^ 

1 CHAIR. TEACHER S - WeWed steel const.; swivel base 

w/casters ji 

1 DESK. TEACHER'S - Approx size 42" x 30" s 29"H; 

welded steel const. x 

1 DESK, TEACHER'S STANDING ~ Approx. sixe 36"x26"x42"H; 

welded steel const. x 

1 FILE, DRAFTING - flat cap; two 5 drawer units; for 

36' 'x4S' ' drawing sheets 

1 FRAME, PRINTING - Accommodate 17"x22" drawings 

1 PAN, DUST -12"; steel ^ 

I RACK, MAGAZINE - 60; H, 12"D. and 36"1; display type; 

adj. shelves 

J STOOL. INSTRUCTOR'S - Swivel type; 17"xl6" foam rub- 
ber seat; H. 28".34"; 1* 'tub. steel X 

24 STOOL. STUDENT'S ADJUSTABLE - 14" sq seat: x 

24 TABLE. DRAFTING - Approx. size 38"x28"s39"H; metal 

or wood: star. 6 boards: keyed 
* drawers. 

1 TABLE. OVEHEAD PROJECTOR - 26"H; portable x 

1 TABLE. PLANNING - 72"x30"x30 "H. 
MISCELLANEOUS 

i CALIPER, INSIDE {6") - solid nut; bow spring 

1 CALIPER. OUTSIDE (6") - solid nut: bow spirng 

1 DIE, LETTER (SET! - for hard surfaces; 3/16 x 

1 DIE NUMBER (SET) -for hard surfaces; 3/16" x 

1 EXTENSION CORD - Heavy duty; grounded; 25* x 

1 FIRE EXTINGUISHER x 

1 FIRST AID KIT 
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li ' tNT80. ADVANCED 



GUAGE. SCREW PITCH - 22 pitches; from 9-40 

GUAGK. WIRE AND SHEET METAL (AMERICAN) 

GUAGE. WIRE AND SHEET METAL (U.S.S.) 

HAMMER. CLAW (1602.) -Curved claw; belHaced 

KNIFE. CARVING (SET) -- To include three blade hold- 
ers; #1, 2, 6 knives; etc. 

MICROMETER. OUTSIDE d") - Graduated in .001. 

PLIERS. STRAIGHT NOSE - 8" combination 

PUNCH, PAPER multiple type; 1 to 4 holes 

RULE. FLEXIBLE. STEEL TAPE (12 )- 3/4" wide 

RULE. FLEXIBLE. STEEL TAPE (100*) - 3/4" wide 

SCREWDRIVER. PHILLIPS (SET) - Points #1. 2. and 3. 

SCREWDRIVER. STANDARD BIT (ROUND BLADE) 

(SET OF FIVE) - 
blade widths 3/ 16'". ' i ", 5/6". 38", «/8 

SCREWDRIVER. STANDARD BIT (SQUARE BLADE) (6) 

SQUARE. COMBINATION SET (WITH PROTRACTOR 
AND CENTER HEAD) - 12 ' 

STAPLER. HAND - 8' j throat depth 4" 

T BEVEL, SLIDING --6"; iron handle 
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"Change should be appreciated and made welcome, avokted or 
resented. As Americans, we've benefited enormously from it. Today, 
change is rampant and nowhere is it m<Hre evident than in field of 
education. We can no longer think in traditional terms. Tomorrow and for 
many years to come, education must recognize the "career" concept which 
included all areas and all levels of career preparation." 



Arthur L, MaUory 
CftmmMoner of Eduea&m 



